DOCKET No. BOC9-2001-0013 (248) 

Express Mailing Label No.: EK972214773US 


A METHOD AND SYSTEM FOR TEMPORARILY PROVISIONING A TELEPHONE 
SERVICE FEATURE FOR A SUBSCRIBER 


Inventor(s): 

Thomas E. Creamer 
Joseph H. Mclntyre 
Victor S. Moore 
Glen R. Walters 


International Business Machines Corporation 

IBM DOCKET BOC9-2001-0013 
IBM DISCLOSURE BOC8-2001-0005 
ASE DOCKET 6169-248 


PIO!5578:5 


DOCKET No. BOC9-2001-0013 (248) 

Express Mailing Label No.: EK972214773US 

BACKGROUND OF THE INVENTION 

Technical Field 

The present invention relates to the field of telephony and more particularly, to a 
method for provisioning a telephone service feature. 

Description of the Related Art 

A public switched telephone network (PSTN) is a network that can provide local 
access and switching services for telephone subscribers. Local access includes the 
provision of a local connection point where a subscriber can connect to or access the 
PSTN. Switching services can include the capability to switch or route local or long 
distance calls that are originated or terminated by a subscriber in the PSTN. For 
example, there is shown in FIG. 1, a typical PSTN 100 system. The PSTN 100 system 
can include a switch 102, central office (CO) 104 with telephone subscriber terminals 
104a, 104b, 104c and CO 106 with telephone subscriber terminals 106a, 106b and 
106c. The switch 102 can be used to switch calls between CO 104 and CO 106. 

Typically, the switch 102 can have the capability to switch calls originating and 
terminating within the same CO. For example, a call originating at subscriber terminal 
104b and destined for subscriber terminal 104c can be switched by switch 102. 
Similarly, a call originated by subscriber terminal 104b and destined for subscriber 
terminal 106a can be switched by switch 102. In sophisticated CO's, the equipment 
present can have the capability to do intra-CO switching, which can include the 
switching of calls between originating and terminating subscriber terminals that are 
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served by the same CO, without the assistance of the switch 102. For example, a call 
originated at subscriber 104a and destined for a subscriber terminal 104b can be 
switched by the CO 104, without the switch 102. 

The CO can function as the local access point for subscribers. FIG. 2 illustrates 
a high level diagram of the CO 104 with line interface circuits (LICs). In its simplest 
form, CO 104 can contain a plurality of LICs, for example 122, 124. LICs are generally 
designed as a card having electronic components located thereon. Each LIC can 
provide telephone service to a single subscriber served by the CO. The LICs can be 
housed within an electronics cabinet 120 located at the CO. The LICs can be arranged 
in banks, 126, 128 to accommodate growth of the system. Each LIC can be designed 
as a "plug-in" card or circuit-pack that can be easily plugged or inserted into a common 
bus residing within the electronics frame or cabinet 120. Also housed in the electronics 
frame 120 is a controller 140. The controller 140 can be a special LIC that is specially 
configured to control the operation of all the LICs in electronics frame. 

The use of "plug-in" cards or circuit-packs that are plugged into an electronics 
frame or cabinet having a common bus is known in the art. Whenever the need arises 
to provision services for a new subscriber, a new LIC card can be plugged into the 
common bus of the electronics cabinet 120. A twisted pair wire can then be connected 
to the LIC card and run from the CO to the customer/subscriber premises. At the 
customer premises, the twisted pair can be connected to a subscriber terminal, which is 
generically called a customer premises equipment (CPE). For example, LIC 122 can 
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be connected to subscriber terminal 104a by the twisted pair wire 122a. 

In operation, a subscriber utilizing subscriber terminal 104a wishing to place a 
call to subscriber terminal 106a can dial the directory number (DN) associated with the 
subscriber terminal 106a. Based on the dialed digits of the DN associated with the 
subscriber terminal 106a which are received at the CO 104, a call request can be 
dispatched to the switch 102. Based on the DN associated with the subscriber terminal 
106a, the switch 100 can route the call to CO 106. The CO 106 can accordingly route 
the incoming call to the subscriber terminal 106a. At this point, subscriber terminal 
104a is connected to subscriber terminal 106a. 

Telephone service features such as, caller ID, three-way calling, call waiting, call 
hold, and call forwarding require provisioning. Whenever a telephone subscriber orders 
a new telephone service feature, the service feature has to be provisioned prior to the 
subscriber accessing the service. Provisioning a telephone service feature can include 
setting up the available resources in the telephone network and possibly at the 
subscriber premise to accommodate the new telephone service feature. 

Typical provisioning activities can include,, but are not limited to, programming 
the telephone service feature at a switch, and adding appropriate circuits within a 
telephone network such as at the CO. For example, the LIC 130 circuit-pack or card 
has to be provisioned at CO 104 and conduits such as twisted pair wires, coaxial cable 
or even a wireless connection can provide a communication path between the LIC 130 
and the subscriber terminal 104c. Additionally, appropriate billing databases have to 
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be accordingly updated. Notably, the provisioning activities typically entail dispatching a 
service technician to upgrade various network elements, such as the LIC card 130 at 
the CO 104. 

The cost related to provisioning a new service feature can be prohibitively high. 
Instead of absorbing these prohibitively high costs, telephone service providers typically 
charge a connection fee to offset the costs related to provisioning a new service 
feature. Importantly, the charge for these service features are additional to the monthly 
charges paid for basic telephone service by the subscriber, irrespective of whether or 
not the service feature is utilized by the subscriber. Consequently, many subscribers • 
refuse to subscribe to these new service features since it is undesirable to pay for 
service features that might rarely be utilized. 
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SUMMARY OF THE INVENTION 

The invention provides a method and system for temporarily provisioning a 
telephone service feature. The method for temporarily provisioning a telephone service 
feature can include the step of identifying a telephone service feature that is to be 
temporarily provisioned for the duration of a call. Once identified, the telephone service 
feature can be activated. Upon completion of the call the activated telephone service 
feature can be deactivated. The step of identifying the telephone service feature can 
include receiving a call request that identifies the telephone service feature to be 
temporarily provisioned and determining whether the identified telephone service 
feature can be provisioned as requested. 

The step of activating the telephone service feature can include the step of 
allocating system resources to support the identified telephone service feature. 
Allocation of the system resources can include, but is not limited to, allocating line 
interface circuits capable of providing the requested telephone service feature to a 
subscriber. The allocation of the system resources can further include the step of 
reserving a pool of resources for activating the identified telephone service feature and 
selecting from the reserved pool of resources, an available resource capable of 
processing the identified telephone service feature. The selecting step can further 
include the step of multiplexing the available resource onto existing telephony service in 
order to support the call request for the identified telephone service feature. 

The step of receiving the call request can further include the step of providing a 
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list of telephone service features to a party, in which the list can include the telephone 
service feature to be activated. The telephone service feature to be provisioned can be 
selected from the list of telephone service features provided. Exemplary telephone 
service feature can include, but are not limited to, a caller ID feature, a three-way calling 
feature, a call waiting feature, a call hold feature and/or a call forwarding feature. 

The invention also provides a system for temporarily provisioning a telephone 
service. The system can include a controller, which can receive a call request that 
identifies a telephone service feature that is to be temporarily provisioned for a called 
subscriber terminal. The temporary provisioning of the telephone service feature can 
occur for the duration of a call. The controller can identify the telephone service feature 
that is to be temporarily provisioned. 

An activator can activate the identified telephone service feature to satisfy the 
received call request and also deactivate the required telephone service feature upon 
completion of the call. The activator can include a reserved pool of communication 
processing circuits which can be controlled by the controller. The controller can include 
suitable circuitry and logic for activating and deactivating the identified telephone 
service feature. Each of the communication processing circuits can further include a 
LIC which can be controlled by the controller. The system can further include a 
common multiplexed bus which can connect each of the line interface circuits to a 
transmission conduit. 

The controller can further include a multiplexer for multiplexing communication 
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signals from the LICs onto the common multiplexed bus. The transmission conduit can 
connect the multiplexed bus to the called subscriber terminal and transfer the 
communication signals communicated between the multiplexed bus and the called 
subscriber terminal. 

In another aspect of the invention, a system for temporarily provisioning a 
telephone service feature is provided. The system can include a communications 
controller which can receive a call request identifying a required telephone service 
feature to be temporarily provisioned for a called subscriber terminal. The required 
telephone service feature can be temporarily provisioned for the duration of a call. A 
pool of reserved communication processing circuits can be utilized for activating and 
deactivating the identified telephone service feature. A multiplexer can multiplex an 
available communication processing circuit selected from the pool of reserved 
communication processing circuits onto a transmission conduit. The transmission 
conduit can provide service to the called subscriber terminal. 

The communications controller can further include suitable circuitry and logic that 
can have the capability of determining an available communication processing circuit 
from the pool of reserved communication processing circuits. Subsequent to 
determining which communication processing circuit is available, the controller can 
allocate the available communication processing circuit for processing the telephone 
service feature. The system can further include a multiplexed bus which can 
communicate telephony signals between each of the communication processing circuits 
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and the called subscriber terminal through a transmission conduit. The transmission 
conduit can communicate the telephony signals between the multiplexed bus and the 
called subscriber terminal. The communication processing circuit can be a line 
interface circuit for providing local access service to the called subscriber terminal. The 
communication processor can further include suitable circuitry and logic capable of 
returning an allocated communication processing circuit back to the pool of reserved 
communication processing circuits whenever the call ends. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

There are shown in the drawings embodiments of which are presently preferred, 
it being understood, however, that the invention is not so limited to the precise 
arrangements and instrumentalities shown, wherein: 

FIG. 1 illustrates a conventional PSTN system; 

FIG. 2 illustrates an exemplary CO with LIC cards connected to the subscriber 
terminals in accordance with the system of FIG. 1 ; 

FIG. 3 illustrates an exemplary CO having a pool of reserved resources in 
accordance with the inventive arrangements; and 

FIG. 4 illustrates an exemplary arrangement for multiplexing a LIC onto a 
subscriber terminal in accordance with the inventive arrangements 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention is a method and system for temporarily provisioning a 
telephone service feature. Telephone service features can include, caller ID, three-way 
calling, call waiting, call-hold, call forwarding and other similar features now known or 
hereafter provided. The invention permits a telephone subscriber to temporarily utilize 
for the duration of a telephone call, a particular telephone service feature for which the 
telephone subscriber has not previously subscribed. To provide such temporary 
provisioning, a resource selected from a pool of reserved resources can be allocated 
and used to temporarily provision the telephone service feature for a subscriber. 
Specifically, reserved resources, such as a LIC, can include electronic circuits and any 
associated firmware or software that can provide the requested telephone service 
feature that is to be temporarily provisioned. 

Upon termination of a telephone call, any temporarily provisioned resource can 
be relinquished and deallocated. Furthermore, any resource taken from the reserved 
pool of resources can be returned to the reserved pool of resources, where it can be 
subsequently allocated to facilitate future requests for temporary provisioning of a 
telephone service feature. Notably, by temporarily provisioning selected resources from 
the reserved pool of resources, there is no need to have dedicated resources for every 
telephone subscriber. This can result in a significant reduction in costs for telephone 
service providers. 

In any event, it should be recognized by one skilled in the art that although the 
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telephone service feature can be provisioned for a subscriber that has not previously 
subscribed to the service feature, the invention is not limited in this respect. For 
example, the invention could temporarily provide telephone service features to 
subscribers who are delinquent with payments and have only basic telephony service 
available and do not have enhanced service features. 

As another example, a subscriber that has not subscribed to an enhanced 
service feature such as caller ID, can be temporarily provisioned to utilize the service 
feature for the duration of a single call. Similarly, a subscriber that does not currently 
have access to three-way calling service feature can be temporarily provisioned to 
utilize the service for the duration of a single incoming call. Once the call has been 
terminated, the temporarily provisioned service can be deactivated. 

In the present invention, a call request can be received which can identify a 
telephone service feature to be provisioned for a particular subscriber. The call request 
can be a request to establish a connection with a called party and the call request can 
also identify the telephone service feature to be provisioned. Alternatively, the call 
request can be a request to specifically provision the requested telephone service 
feature. In any case, a determination can be made as to whether the identified 
telephone service feature can be provisioned based on the identity or configuration of 
the subscriber terminal. 

If it is determined that the telephone service feature can be provisioned, the 
requested telephone service feature can then be temporarily activated for the duration 
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of the call. In order to activate the requested telephone service feature, system 
resources can be allocated to support the identified telephone service feature. System 
resources can include, but are not limited to, LICs or other electronic circuits mow 
known or hereafter provided for offering the requested service feature to a subscriber. 
Upon completion of the call, the telephone service feature can be deactivated. That is, 
the resources allocated for the temporarily provisioned telephone service feature can 
be deallocated. 

The allocation of system resources to support or facilitate the identified 
telephone service feature can include reserving a pool of resources for activating the 
identified telephone service feature. For example, a pool of LICs can be reserved 
specifically for providing temporary provisioning of a telephone service for subscribers. 
An available resource capable of processing the identified telephone feature can be 
selected from the pool of resources. 

The selection of an available resource can include multiplexing the available 
resource onto a conduit that bears existing telephony service for the subscriber for 
which the telephone service is being provisioned. As a result, the temporarily activated 
telephone service can be provided with telephony services which the subscriber can 
currently access. It should be recognized that the temporary provisioning of the 
telephone service feature can be applicable to the called party as well as the calling 
party. Hence, a called or a calling party can request the telephone service feature. 

FIG. 3 is a block diagram illustrating a CO 104 having a reserved pool of 
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processing resources. Located within the CO 104 is an electronics frame or cabinet 
120, which can contain banks of LICs 126, 128, which are controlled by controller 140. 
The use of an electronics frame or cabinet to house electronic circuits, such as LICs, is 
known in the art. The reserved pool of processing resources can include a bank of LIC 
cards 132, which can be used specifically for providing temporary provisioning of a 
telephone service feature. 

In operation, the requested telephone service feature can be three-way calling 
which requires the provisioning of an additional LIC to handle the call request. In 
operation, upon receipt of a request to temporarily provision the three-way call waiting 
service feature, controller 140 can select an available LIC card from the bank of 
reserved LICs 1 32. The selected LIC can then be multiplexed onto a conduit that 
provides existing telephone services. For example, LIC 130 has previously been 
provisioned to provide local access service to subscriber terminal 104c. However, 
subscriber terminal 104c has not been previously provisioned to receive three-way 
calling. 

Upon receipt of the request to temporarily provision three-way calling service for 
subscriber terminal 104c, LIC card 134 can be selected from the reserved bank of 
available resources 132. Once selected, the LIC card 134 can be marked as being 
unavailable or in-use. Upon termination of the call, the LIC 134 can be returned to the 
reserved pool of available communication links and marked as being available for use. 
After being selected, the LIC card 134 can then be multiplexed onto conduit 130c that 
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was previously provisioned to provide local access service to the subscriber terminal 
104c. Referring to FIG. 3, the multiplexing is illustrated by conduit 134c being 
connected to the already existing conduit 130c. Notwithstanding, it should be readily 
understood that the actual multiplexing of the communication signals can occur via the 
common bus within the electronics frame or cabinet 120. By multiplexing the available 
resource, LIC card 134 onto conduit 130c, which bears existing telephony services, the 
temporarily activated telephone service feature can coexists with the existing telephony 
services. 

In accordance with the inventive arrangements, a calling party utilizing calling . 
subscriber terminal 104a can dial a DN for called subscriber terminal 104c which is 
being utilized by a called party. Called subscriber terminal 104c is already connected to 
subscriber terminal 104b. The called party utilizing called subscriber terminal 104c 
does not have the call waiting telephone service feature. Upon receiving, for example a 
busy tone or call waiting, the calling party can enter the feature code, for example *91 
or a DTMF sequence to temporarily activate three-way calling telephone service 
feature for the called party. The use of feature codes or DTMF sequences are well 
known by those skilled in the art. 

Alternatively, a list of telephone service features could be provided to the 
subscriber and a selection made from the list. Upon activation of the service, an 
available LIC 134 from the reserved pool of LICs can be selected. The selected LIC 
can multiplex the calling subscriber terminal on to the existing conduit 130c providing 
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service to called subscriber terminal 104c, but utilizing conduit 134c. Upon termination 
of the call, for example, when the calling party utilizing subscriber terminal 104a hangs 
up, the three-way calling service is deactivated and the LIC 134 is returned to the pool 
of reserved pool of resources. 

FIG. 4 illustrates an exemplary arrangement for multiplexing a LIC onto a 
subscriber terminal in accordance with the inventive arrangements. Referring to FIG. 4, 
there is shown a controller 140 having a multiplexer 148, a processor 146, and suitable 
logic and control circuitry 142, 144 respectively. LICs 130, 134 can be connected to 
common bus 150. The LIC 130 can be previously provisioned to provide local access 
service to subscriber terminal 104c. To illustrate the operation of the system depicted 
in FIG. 4, three-way calling telephone service feature will be used since it requires 
provisioning of an additional LIC. A calling party utilizing subscriber terminal 104a can 
dial a DN for called subscriber terminal 104c which is being utilized by a called party. 
Called subscriber terminal 104c is already connected to subscriber terminal 104b. The 
subscriber terminal 104c has not been previously provisioned for three-way calling. 
Since the called subscriber terminal 104c is off-hook, a busy signal will be heard at the 
calling subscriber terminal 104a. 

A call request can be generated to initiate temporary provisioning of three-way 
calling. The controller 140 can receive the call request and can provide a list of 
telephone service features to be activated. The telephone service feature to be 
provisioned can be identified whenever a selection is made from the list. The list can 
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be presented as part of a graphical user interface where a subscriber terminal has such 
capability. Alternatively, a voice prompt can be utilized for making the appropriate 
selection. Notably, feature codes or touch-tone (DTMF) sequences can define a 
particular telephone service feature. Once a selection has been made from the list of 
telephone service features, the service feature can subsequently be provisioned. The 
controller 140 can generate a predefined code, for example DTMF tones, which can 
represent the telephone service feature to be provisioned. 

Once the telephone service feature to be temporarily provisioned has been 
identified, the activator under control of the controller 140, can activate the identified 
telephone service feature. Activation can occur by selecting an available 
communication link that has the capability to support the telephone service feature from 
the reserved pool of available communication links. In selecting an available 
communication link, the activator can assign, for example, an available LIC to facilitate 
the temporary provisioning of the identified telephone service feature. Notably, LIC 
card 134 can be an available resource which can be selected to facilitate the requested 
telephone service to subscriber terminal 104c. 

Subsequent to selecting and assigning the available LIC 134 from the reserved 
pool of available LICs, CPU 146 can send a control signal instructing the multiplexer 
148 to multiplex the signals from LICs 130 and 134 onto the transmission conduit 130c 
which connects subscriber terminal 104c. Once multiplexed, the requested telephony 
service feature is now temporarily provisioned for the called subscriber terminal. Upon 
termination of the call, the LIC 134 can be deallocated and returned to the reserved 
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pool of LICs and LIC 130 can continue to provide local access service to subscriber 
terminal 104c. It should be readily understood that although the multiplexer 146 can be 
an internal peripheral of controller 140, the invention is not so limited. A multiplexer 
external to the controller 140 can be utilized without departing from the inventive 
concepts. 

The present invention can be realized in hardware, software, or a combination of 
hardware and software. A method and system for temporarily provisioning a telephone 
service feature to a subscriber according to the present invention can be realized in a 
centralized fashion in one computer system, or in a distributed fashion where different 
elements are spread across several interconnected computer systems. Any kind of 
computer system, or other apparatus adapted for carrying out the methods described 
herein, is suited. A typical combination of hardware and software could be a general 
purpose computer system with a computer program that, when being loaded and 
executed, controls the computer system such that it carries out the methods described 
herein. 

The present invention can also be embedded in a computer program product, 
which comprises all the features enabling the implementation of the methods described 
herein, and which, when loaded in a computer system, is able to carry out these 
methods. Computer program or application in the present context means any 
expression, in any language, code or notation, of a set of instructions intended to cause 
a system having an information processing capability to perform a particular function 
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either directly or after either or both of the following a) conversion to another language, 
code or notation; b) reproduction in a different material form. 
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